ABSTRACT: Direct discharge of abattoir effluents into water bodies contributes to problem of water pollution. This study assessed the impact of Kara Abattoir effluents on Ogun River in Nigeria using standard methods to measure the physiological characteristics and heavy metal levels. The results made it evident that most of the chemical parameters in this study exceeded the accepted standards; phosphate was seen to range between 0.34-109mg/l with a mean value of 27.62mg/l. All the twelve heavy metals observed in the water samples were within acceptable limits. The most alarming result observed is the presence of a "too many to count" range of microbial load and faecal coliform which can be attributable to a major cause of diarrhoea, urinary tract infections, respiratory illness and other threat to human health. Ogun River serves as habitat to some organisms; and is also used for domestic activities by nearby communities; hence, urgent policy implementation is required.
Pollution of water bodies has become a bane in the society due to the inability to properly manage wastewater as a result of extensive industrialization, increasing population density and high urbanized societies (Bhattacharya. and Bolaji, 2010) . It reduces the potential of water as a resource; this is because pollution causes the water to become unsuitable for various uses and also makes it difficult and more expensive to treat to acceptable quality for use (Terrumun and Oliver, 2015) . Wastewaters are usually released from abattoirs directly into the ecosystems without adequate treatment process thereby posing serious threats to surface water quality, general environmental safety and health (Tekenah et al., 2014) . Such water pollution disturbs the balance of the ecosystem, resulting in the death of various animal and plant species present in the water. Abattoir based pollutants usually comprise of animal blood, paunch manure, animal faeces, animal horns, bones, spent oil from machines like generators etc. (Ogbomida et al., 2016) . Abattoir effluents increase levels of nitrogen, phosphorus, total solids in receiving water bodies leading to eutrophication (Omole and Longe, 2008) . These organic effluents frequently contain large quantities of suspended solids which reduce the light available to photosynthetic organisms (Raheem and Morenikeji, 2008) . Animal blood has a high BOD; cattle for example has a BOD of 156,500mg/l and COD of 218,300mg/l, this implies that there will be a reduction in the dissolved oxygen (DO) of the aquatic environment hence leading to death in aquatic organisms. Improper disposal systems of wastes from slaughter houses could lead to transmission of pathogens to humans and cause zoonotic diseases such as Bacillosis, Brucellosis, Salmonellosis etc. (Smith et al., 2015) . Contamination of natural water bodies has emerged as a major challenge in developing and densely populated countries like Nigeria (Ezekoye et al., 2013) . Estuaries and inland water bodies, which are the major sources of drinking water in Nigeria, are often contaminated by the activities of the adjoining populations and livestock processes; of specific concern are abattoir facilities. Water bodies serve as a means of discharge for several abattoirs; the crux of the matter lies with the fact that in several developing nations, untreated wastes is being discharged into water bodies and this compromise the water quality and increases the dangers that could be posed to human lives and other aquatic organisms (Adeyemo et al., 2002) . This study analysed the water samples, by assessing the physiochemical quality, identifying the microbial load and determining the level of heavy metal contamination. Saidu and Musa, 2012 studied the impact of abattoir effluent on River Landzu, Bida, Nigeria; results obtained showed that most of the samples were above the WHO standard which makes the river water unsafe to both human and aquatic life. Also, (Weobong and Adinyira, 2011) in their study of the operational impacts of the Tamale abattoir on the environment in Ghana reported the effluent was highly polluted and did not meet the set standards for effluent discharge into the environment. Chukwu et al., 2008 examined the effect of Minna abattoir on surface water quality, the result of the water analysis showed variations with WHO allowable limits. Based on these results, it was concluded that abattoir effluents lowered the quality of the receiving stream. (Ezekoye et al., 2013) during their study at Ijebu-Igbo abattoir reported that waste water from the butchering section had a higher bacteria count of 3.20 x 10 6 cfu/ml than waste water from the rinsing section with 2.21 x 10 6 cfu/ml. Bacteria isolated from both waste water and soil sample include Escherichia coli, Klebsiella pneumonia, Staphylococcus aureus, Proteus mirabilis, Serratia sp., Pseudomonas putida, Enterobacter aerogenes. Ogun River serves as a receiving body for effluents from the popular meat market, Kara abattoir adjoining the region. Ogun River not only serves as a habitat to some organisms but also as a source of livelihood; transportation, fishing and domestic usage to individuals around its community. Therefore, the objective of this study is to evaluate the influence of Kara Abattoir effluents on the water quality parameters on River Ogun, Nigeria. . Ogun River flows southwards over a distance of about 480km before it discharges into the Lagos Lagoon (Bhattacharya and Bolaji, 2010) . The Ogun River is used for Fishing, Domestic use, Car wash, Transportation, Recreation among other purposes.
MATERIALS AND METHODS

Study
Field Survey and Sampling:
The field survey was carried out over a kilometre distance of the Ogun River from Opic to Kara Abattoir. The point source of the pollution into Ogun River from Kara abattoir was also identified. The water samples were immediately transported to the Waste water Laboratory, Lagos State Environmental Protection Agency (LASEPA) Lagos, for analysis of the sample.
Sampling Location: Samples were taken between the hours of 6am -9am which is the peak pollution period that butchers start slaughtering. The sampling points were selected over a distance of 100m from the discharge point into the Ogun River:
Sample Point 1 (Lat 06039.1'N / Long 003023.1'E):
This point is located upstream from the point source (a hundred metres from the point source). It was taken as the control sample used to reflect the ambient state of the water body.
Sample Point 2 (Lat 06038.8'N / Long 003022.8'E):
This is the actual point where the effluent from the abattoir discharges into the river body. It is a direct effluent filled with blood, faeces, urine, and hair from the slaughtered animals. The water had a murky appearance.
Sample Point 3 (Lat 06038.75'N / Long 003022.8'E):
This is located 20metres downstream from the point source of the discharged effluent. The water was quite clear but with particles in it.
Sample Point 4 (Lat 06038.75'N / Long 003022.81'E):
This is located 40metres downstream from the point source of the discharged effluent. At the point, the water had a clearer appearance but not without particles.
Colour and Appearance: Sample was shook vigorously for homogeneity and dispensed into a glass beaker. 10ml of the sample was filtered and the colour was read using a spectrophotometer; the clearer the sample, the lower the value recorded.
pH, Temperature, Conductivity, Total Dissolved Solids: The water samples were dissipated into beakers and then calibrated, the probe of the multimeter was inserted into the beaker. Each sample was read for the specific parameters taken as displayed on the LED display.
Total Solid: The crucible was washed, dried, cooled off, weighed and recorded as the initial weight. Ionized water was used to rinse the crucible; 50ml of the water sample was dispensed into the crucible; which was then oven-dried for about 48hrs. After drying, the crucible was cooled off and weighed again. The initial weight was then subtracted from the final weight.
Total Suspended Solids: The meter was calibrated by using ionized water to rinse the probe, and water sample was dispensed into beakers. The probe from the TSS portable hand-held system was then used to take the readings.
Dissolved Oxygen: The Dissolved Oxygen meter was calibrated and the wastewater sample was gently dispensed into the beaker, the probe was then inserted into the beaker and the reading was taken.
Chemical Oxygen Demand: The samples were filtered through 0.45mm filter to remove biological Assessment of Kara Abattoir Effluent on….. 1466 interference. 2ml of the sample was then pipette into a reagent vial. The vial was inverted several times till it got hot. The vials were then placed in the COD reactor at 150 0 C for 2 hours. After which, the samples were cooled and set in the spectrophotometer, through which the values were read.
Oil and Grease: A 100ml of the sample was measured into the conical flask. 2-3 drops of Nitric acid was added into the sample in order to break down complex bonds. This was followed by adding 100ml of diethyl ether into the sample, stirred vigorously and poured into a separating funnel. The first layer separated was the diethyl ether; the middle layer consisted of the oil and grease while the last layer was the water sample. Some of the water sample was decanted into the conical flask, placed in the water bath and allowed to complete dryness. After drying, it was reweighed and subtracted from the tar weight to get the weight of the oil and grease.
Total Acidity and Alkalinity: 100ml of the sample was pipetted and dispensed into a conical flask, two drops of methyl orange indicator was added to the sample. The burette was then filled with sodium hydroxide. The contents of the flask were then titrated with sodium hydroxide until the sample turned yellow which was recorded as Total Alkalinity. Two drops of phenolphthalein indicator is added to the sample, and titrated with sodium hydroxide until the sample changes to pink, and then the acidity was calculated.
= 10
Where TA = Total Acidity; VNa = Volume of Sodium Hydroxide; VS = Volume of Sample; Wa = Weight of Acid
Test for Chloride, Nitrate, Phosphate, Sulphate: The machine was balanced to zero and then a pillow of the reagent for the test was added to the water sample in the cuvette and returned into the spectrophotometer. The value was recorded and the process was repeated for the other reagents and tests.
Biochemical Oxygen Demand:
The samples were kept in air tight containers fitted with a pressure sensor. Lithium hydroxide was added into the container to aid absorption of carbon dioxide. As oxygen is consumed, ammonia oxide is inhibited leading to the expulsion of carbon dioxide. This reaction results in a drop in gas and pressure; as the pressure drops, the sensor computes and displays the consumed quantity of oxygen.
Determination of Heavy Metals: Standard stock solutions were prepared from the digested samples in a test tube. The sample was sucked up into a Nebuliser with a capillary tube; when metal being tested for is present, it absorbed some light reducing its intensity, the system then converted the change in intensity into an absorbance and the reading was taken. This procedure was used to test for Calcium, Zinc, Iron, Chromium, Sodium, Manganese, Lead, Cadmium, Potassium, Nickel and Silver using the Atomic Absorption Spectrophotometer.
Total plate count:
The conical flask containing the 'standard plate count agar' was flamed using the spirit lamp and dispensed into the already inoculated plates. It was swirled gently and allowed to set, the plates were then inverted and incubated at 37 0 C for 24 hours after which bacterial growth was checked and counted.
Presence of coliform: MacConkey agar was prepared and carefully dispensed into petri dishes that had been inoculated with the water samples and allowed to set. Afterwards, the plates were incubated at 37 0 C for 24 hours and then checked for pink colonies.
Escherichia coli count:
Eosin methylene blue agar was flamed using the spirit lamp and dispensed into the already inoculated plates and allowed to set. The plates were then incubated at 37 0 C for 24 hours. The presence of green metallic sheen seen on the plates after subculturing indicated the presence of Escherichia coli and the isolates found were counted.
RESULT AND DISCUSSION
Effect of Kara Abattoir Effluents on the Physical Properties of Ogun River:
The pH and Temperature of the control sample, 100metres from the abattoir region were statistically similar (P>0.05) to the pH and Temperature of the samples from the abattoir region. SPSS and other excel tools were used to validate these analytical results.
From Table 1 , the appearance of the water varied due to the concentration of abattoir effluent in that region. Sample 2 taken from the mixing point of the effluent discharge into the river was the most turbid of all the samples. Its colour reading was also the highest at 2,684Pt.Co.APHA which is higher than the acceptable standard. Similarly, the mean value of the colour of the water did supersede the acceptable standard. This result is similar to the work of (Hassan et al., 2014) . The pH of the abattoir wastewater samples was acidic with its values ranging from 5.74 -5.9. 
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Effect of Kara Abattoir Effluents on the Chemical
Properties of Ogun River: Phosphate in the sample ranged from 0.34-109mg/l with a mean value of 27.62mg/l which is higher than the accepted standard of 5mg/l. Nitrate in the wastewater samples ranged from 6.8-2,395mg/l with a mean value of 604.4mg/l which exceeded the LASEPA standard of 10mg/l. This result was in line with (Akan et al., 2010) The correlation is at r = 0.99, which is close to what is seen in previous study of (Ojekunle and Lateef, 2017) .
Heavy metal concentrations in Ogun River due to Kara abattoir effluent discharge: Heavy and trace metals are of importance in water, living organisms require varying amounts of some of these metals (Ca, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni and Zn) as nutrients (macro or micro) for proper growth. Other metals (Ag, Al, Cd, Au, Pb and Hg) have no biological role and hence are non-essential (Akpor and Muchie, 2011) . Their presence in wastewater is due to discharges from residential dwellings, groundwater infiltration, and industrial discharges. From (Table 3) , Potassium was the metal with the highest concentration in the wastewater samples, ranging from 0.356-0.837mg/l and a mean value of 0.526mg/l; however it still falls within the acceptable limits. The metal with the least concentration was lead which had a mean value of 0.0004mg/l and ranged from 0-0.0016mg/l. All the metals observed in the water samples were within the acceptable standard for wastewater. The accumulation of these metals in wastewater depends on many local factors, such as way of life and awareness of the impact on the environment through the careless disposal of wastes (Bhattacharya and Bolaji, 2010) .
Microbiological analysis of the effluent: Bacteria are the most common microbial pollutants in wastewater.
They cause a wide range of infections, such as diarrhoea, dysentery, skin and tissue infections, etc.
The tests for total coliform and faecal coliform nonpathogenic bacteria were used to indicate the presence of pathogenic bacteria. Results showed that the Total Plate count ranged from 120 to a too numerous to count (TNTC) range. This implies that the presence of microorganisms in the samples were too loaded hence making it difficult to count them. The presence of coliform in the water sample was also recorded and it could be attributed to abuse of the water by dumping of animal waste into it. Escherichia coli have been implicated in diseases such as diarrhoea, urinary tract infections, respiratory illness, pneumonia etc.
Conclusion:
Based on the results from this study, the water has a high presence of microorganisms and further investigation showed that the water possessed faecal coliform all of which are dangerous for human health if consumed. It is imperative that steps are taken to reduce the pollution in this region since it very much relates with public health; strict enactment of laws on the abuse of water bodies; development of waste treatments and public enlightenment should be carried out to ensure that environmental sanitary is maintained to reduce diseases implosion.
